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HEAT SINK transport of the heat pipe group , a volume of the heat 
receiving portion of the heat pipe group cannot be suffi 

CROSS REFERENCE TO RELATED ciently obtained , and there is a case where sufficient cooling 
APPLICATIONS characteristics cannot be exhibited . 

Therefore , there is a case where a method for increasing 
The present application is a continuation application of the volume of the heat receiving portion of the heat pipe 

International Patent Application No. PCT / JP2019 / 045899 group by flattening the tube - shaped heat pipe and arranging 
filed on Nov. 25 , 2019 , which claims the benefit of Japanese flat portions of the heat pipe in parallel in a longitudinal 
Patent Application No. 2018-225970 , filed on Nov. 30 , 2018 . direction is employed . However , when the flat portions of 
The contents of these applications are incorporated herein by 10 the heat pipes are arranged in parallel in the longitudinal 
reference in their entirety . direction , a heat receiving area of each heat pipe decreases , 

and thus , the heat resistance increases , and after all , there is BACKGROUND a problem that sufficient cooling characteristics cannot be 
exhibited . Technical Field As described above , when the heat pipe group formed 

The present disclosure relates to a heat sink that cools with the multiple heat pipes is thermally connected to the 
electrical and electronic components and the like , and more heat - generating element , the heat input in the heat receiving 
particularly , to a heat sink that can be installed in a narrow portion of the heat pipe group cannot be sufficiently equal 
space . 20 ized , the heat resistance between the heat receiving portion 

of the heat pipe group and the heat - generating element 
Background increases , and thus , there is a problem that sufficient cooling 

characteristics cannot be improved . 
As electronic devices become more sophisticated , heat 

generating elements , such as electronic components , are 25 SUMMARY 
placed inside the electronic device with a high density . There 
is a case where a heat sink is used as means for cooling the Considering the situation , an object of the present disclo 
heat - generating element , such as an electronic component . sure is to provide a heat sink that can equalize heat input in 
Generally , a heat sink ( heat pipe type heat sink ) having a a heat receiving portion and increase a volume of the heat 
tube - shaped heat pipe is used as the heat sink . 30 receiving portion , prevent an increase in heat resistance in 
As a heat pipe type heat sink , there is , for example , a heat the heat receiving portion even when a heat generation 

pipe type heat sink in which multiple plate - shaped heat amount from a heat - generating element increases , and 
radiation fins are provided so as to protrude to an outer exhibit excellent cooling performance with respect to a 
peripheral surface of a plurality of tube - shaped heat pipes cooling target . 
( Japanese Patent Application Publication No. 2003-110072 ) . 35 According to an aspect of the present disclosure , there is 
The heat sink of Japanese Patent Application Publication provided a heat sink including : a heat transport member 
No. 2003-110072 is a heat sink formed such that the heat of having a heat receiving portion thermally connected to a 
a heat - generating element is transported to the heat radiation heat - generating element ; a tube body connected to a heat 
fins by a plurality of tube - shaped heat pipes and radiated insulating portion or a heat radiating portion of the heat 
from the heat radiation fins . 40 transport member , and a heat radiation fin group which are 
Meanwhile , in recent years , since heat - generating ele thermally connected to the tube body and in which a 

ments , such as electronic components , are placed with a high plurality of heat radiation fins are arranged , in which the heat 
density , it is required to save a space for the heat sink . transport member has an integral internal space that com 
Moreover , a heat generation amount from the electronic municates from the heat receiving portion to a connection 
component increases due to the high functionality of the 45 portion with the tube body and is sealed with a working 
electronic component or the like . Therefore , the heat sink is fluid , and the internal space of the heat transport member 
required to save a space and improve the cooling charac communicates with an internal space of the tube body . 
teristics . In the aspect , in the heat transport member , the part 

In a heat sink , such as the heat sink of Japanese Patent thermally connected to the heat - generating element which is 
Application Publication No. 2003-110072 that transports the 50 a cooling target functions as a heat receiving portion , and the 
heat of the heat - generating element to the heat radiation fins part connected to the tube body functions as a heat insulating 
by the plurality of heat pipes , in order to improve the cooling portion or a heat radiating portion of the heat transport 
characteristics , a heat pipe group in which multiple heat member . Therefore , in the heat sink according to the aspect 
pipes are arranged in parallel is formed , and it is necessary of the present disclosure , the heat transport member trans 
to thermally connect the heat pipe group to the heat- 55 ports the heat of the heat - generating element from the heat 
generating element . However , when the heat pipe group receiving portion to the tube body . In addition , a working 
formed with the multiple heat pipes is thermally connected fluid that has changed in phase to a gas phase when the heat 
to the heat - generating element , a heat receiving amount of transport member receives the heat from the heat - generating 
the heat pipe varies depending on a distance from the element flows from the heat transport member to the tube 
heat - generating element , and thus , there is a case where the 60 body . When the gas - phase working fluid flows from the heat 
heat is not sufficiently received by the heat pipes installed to transport member to the tube body , the tube body receives 
be away from the heat - generating element . Since the heat of the heat from the heat transport member and further trans 
each heat pipe cannot be equally received , there is a case ports the heat received from the heat transport member to the 
where sufficient cooling characteristics are not obtained . In heat radiation fin group . The heat transported from the tube 
addition , since a rounded portion is provided on an outer 65 body to the heat radiation fin group is released from the heat 
peripheral surface of each heat pipe and a void generated radiation fin group to the external environment of the heat 
outside the Rounded portion does not contribute to the heat sink . 
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In the heat sink according to the aspect of the present the heat sink is installed , it is possible to select the dimen 
disclosure , the tube body extends along an arrangement sions of the heat receiving portion and the heat insulating 
direction of the heat radiation fins . portion of the heat transport member , and thus , the degree of 

In the heat sink according to the aspect of the present freedom in design is improved . 
disclosure , an extending direction of the tube body is not 5 According to the aspect of the heat sink of the present 
parallel to a heat transport direction of the heat transport disclosure , the tube body that communicates with the inter 
member . nal space of the heat transport member extends along the 

In the heat sink according to the aspect of the present arrangement direction of the heat radiation fins , and accord 
disclosure , a plurality of the tube bodies are provided and ingly , the gas - phase working fluid flows along the arrange 
extend from the heat transport member in a plurality of 10 ment direction of the heat radiation fin inside the tube body . 
directions . In addition , “ extending in a plurality of direc Therefore , the fin efficiency of the heat radiation fin group is 
tions ” means extending in a plurality of different directions improved , and the cooling performance of the heat sink is 
with respect to the heat transport direction of the heat improved 
transport member . According to the aspect of the heat sink of the present 

In the heat sink according to the aspect of the present 15 disclosure , since the extending direction of the tube body is 
disclosure , an extending direction of the tube body is parallel not parallel to the heat transport direction of the heat 
to a heat transport direction of the heat transport member . transport member , the heat transported from the heat trans 

In the heat sink according to the aspect of the present port member is transported in a direction different from the 
disclosure , a dimension in a width direction of the heat extending direction of the heat transport member . Therefore , 
transport member in the heat receiving portion is larger than 20 it is possible to prevent an increase in dimension of the heat 
a dimension in the width direction of the heat transport sink in the extending direction ( heat transport direction ) of 
member at a part to which the tube body is connected . the heat transport member , and to save a space . 

In the present specification , " width direction of the heat According to the aspect of the heat sink of the present 
transport member ” means a direction orthogonal to the heat disclosure , since the plurality of tube bodies extend from the 
transport direction of the heat transport member . 25 heat transport member in a plurality of directions , the heat 

In the heat sink according to the aspect of the present transported from the heat transport member is transported in 
disclosure , at least one surface of the heat transport member a plurality of directions different from the extending direc 
has a planar shape . tion of the heat transport member . Therefore , it is possible to 

In the heat sink according to the aspect of the present more reliably prevent an increase in dimension of the heat 
disclosure , the heat receiving portion of the heat transport 30 sink in the extending direction of the heat transport member . 
member has a flat shape . According to the aspect of the heat sink of the present 

In the heat sink according to the aspect of the present disclosure , since the extending direction of the tube body is 
disclosure , a wick structure provided on the heat transport parallel to the heat transport direction of the heat transport 
member is connected to a wick structure provided in the tube member , the heat transported from the heat transport mem 
body via a connection member . 35 ber is transported in a direction the same as the extending 

In the heat sink according to the aspect of the present direction of the heat transport member . Therefore , it is 
disclosure , the connection member is a wick member having possible to prevent an increase in dimension of the heat sink 
a capillary force . in directions other than the extending direction ( heat trans 

In the aspect of the heat sink of the present disclosure , the port direction ) of the heat transport member . 
internal space of the heat transport member having the heat 40 According to the aspect of the heat sink of the present 
receiving portion is different from the internal space of the disclosure , the wick structure provided in the heat transport 
heat pipe group in which the plurality of heat pipes are member is connected to the wick structure provided in the 
arranged in parallel , and the entire space is integrated in a tube body via the connection member , and accordingly , the 
communicating manner . Accordingly , according to the working fluid that has changed in phase to a liquid phase 
aspect of the heat sink of the present disclosure in which the 45 inside the tube body can smoothly circulate from the tube 
heat transport member transports the heat of the heat body to the heat transport member . Accordingly , since the 
generating element from the heat receiving portion to the flow characteristics of the working fluid are improved , the 
connection portion with the tube body thermally connected cooling performance of the heat sink is improved . 
to the heat radiation fin , even when the heat generation 
amount from the heat - generating element increases , that is , 50 BRIEF DESCRIPTION OF DRAWINGS 
even when the heat receiving amount in the heat receiving 
portion increases , it is possible to equalize the heat input in FIG . 1 is a perspective view for describing an outline of 
the heat receiving portion and increase the volume of the a heat sink according to a first embodiment of the present 
heat receiving portion , and to prevent an increase in heat disclosure . 
resistance in the heat receiving portion , and thus , it is 55 FIG . 2 is a sectional view for describing an outline of the 
possible to exhibit excellent cooling performance with heat sink according to the first embodiment of the present 
respect to the cooling target . In addition , since the entire disclosure . 
internal space of the heat transport member is integrated in FIG . 3 is an explanatory view illustrating an outline of a 
a communicating manner , the entire heat - generating element connection portion between a heat transport member and a 
can be uniformly cooled even when heating unevenness 60 tube body of the heat sink according to the first embodiment 
occurs in the heat - generating element . of the present disclosure . 

Further , according to the aspect of the heat sink of the FIG . 4 is a perspective view for describing an outline of 
present disclosure , since the heat transport member trans a heat sink according to a second embodiment of the present 
ports the heat of the heat - generating element from the heat disclosure . 
receiving portion to the tube body thermally connected to 65 FIG . 5 is a plan view for describing an outline of the heat 
the heat radiation fin , while considering the dimension of the sink according to the second embodiment of the present 
heat - generating element and the space dimension in which disclosure . 
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FIG . 6 is a front view for describing an outline of the heat describing an outline of the heat sink according to a ninth 
sink according to the second embodiment of the present embodiment of the present disclosure . 
disclosure . As illustrated in FIG . 1 , a heat sink 1 according to an 

FIG . 7 is a perspective view for describing an outline of embodiment of the present disclosure includes : a heat trans 
a heat sink according to a third embodiment of the present 5 port member 10 having a heat receiving portion 41 thermally 
disclosure . connected to a heat - generating element 100 ; a heat radiation 

FIG . 8 is a plan view for describing an outline of the heat fin group 20 which is thermally connected to the heat 
sink according to the third embodiment of the present transport member 10 and in which a plurality of heat 
disclosure . radiation fins 21 are arranged ; and a tube body 31 thermally 
FIG . 9 is a front view for describing an outline of the heat 10 connected to the heat radiation fin group 20. The tube body 

sink according to the third embodiment of the present 31 is connected to the heat transport member 10 at heat 
disclosure . radiating portion 42 of the heat transport member 10 . 

FIG . 10 is a perspective view for describing an outline of Further , the internal space of the heat transport member 10 
a heat sink according to a fourth embodiment of the present communicates with the internal space of the tube body 31 . 
disclosure . 15 In other words , in the heat sink 1 , the heat transport member 

FIG . 11 is a plan view for describing an outline of a heat 10 has an integral internal space that communicates from the 
sink according to a fifth embodiment of the present disclo heat receiving portion 41 to the connection portion with the 

tube body 31 and is sealed with a working fluid . 
FIG . 12 is a plan view for describing an outline of a heat As illustrated in FIGS . 1 and 2 , the heat transport member 

sink according to a sixth embodiment of the present disclo- 20 10 includes a container 19 having a hollow cavity portion 13 
and a working fluid ( not illustrated ) that flows through the 

FIG . 13 is a plan view for describing an outline of a heat cavity portion 13. A wick structure 14 having a capillary 
sink according to a seventh embodiment of the present force is accommodated in the cavity portion 13. The con 
disclosure . tainer 19 is formed by stacking one plate - shaped body 11 

FIG . 14 is a plan view for describing an outline of a heat 25 and the other plate - shaped body 12 that faces the one 
sink according to an eighth embodiment of the present plate - shaped body 11 . 
disclosure . One plate - shaped body 11 has a flat plate shape . The other 

FIG . 15 is a plan view for describing an outline of a heat plate - shaped body 12 is plate - shaped . One plate - shaped 
sink according to an ninth embodiment of the present body 11 and the other plate - shaped body 12 have a protrud 
disclosure . 30 ing part . The protruding part of one plate - shaped body 11 

and the other plate - shaped body 12 forms the cavity portion 
DETAILED DESCRIPTION 13 of the container 19. Therefore , the shape of the container 

19 is a planar type . Although the shape of the container 19 
Hereinafter , a heat sink according to embodiments of the is not particularly limited , in the heat transport member 10 , 

present disclosure will be described with reference to the 35 a plane view ( viewed from a direction perpendicular to the 
drawings . FIG . 1 is a perspective view for describing an plane portion of the heat transport member 10 ) has a shape 
outline of the heat sink according to an embodiment of the with a different width in the heat transport direction . The 
present disclosure . FIG . 2 is a sectional view for describing cavity portion 13 is an internal space sealed with respect to 
an outline of the heat sink according to the embodiment of the external environment , and is decompressed by deaera 
the present disclosure . FIG . 3 is an explanatory view illus- 40 tion processing . 
trating an outline of a connection portion between a heat On the outer surface of the container 19 , the part to which 
transport member and a tube body of the heat sink according the heat - generating element 100 which is a cooling target is 
to the embodiment of the present disclosure . FIG . 4 is a thermally connected is the heat receiving portion 41 , the 
perspective view for describing an outline of the heat sink heat - generating element 100 is thermally connected to the 
according to a second embodiment of the present disclosure . 45 container 19 , and accordingly , the heat - generating element 
FIG . 5 is a plan view for describing an outline of the heat 100 is cooled . In the heat transport member 10 , since the 
sink according to the second embodiment of the present heat - generating element 100 is thermally connected to one 
disclosure . FIG . 6 is a front view for describing an outline end , a heat receiving portion 41 is formed at one end . 
of the heat sink according to the second embodiment of the The heat transport member 10 extends in a predetermined 
present disclosure . FIG . 7 is a perspective view for describ- 50 direction from the position of the heat - generating element 
ing an outline of the heat sink according to a third embodi 100 , and the heat radiation fins 22 that form the heat 
ment of the present disclosure . FIG . 8 is a plan view for radiation fin group 20 are thermally connected to the other 
describing an outline of the heat sink according to the third end that faces the one end . The other end of the heat 
embodiment of the present disclosure . FIG.9 is a front view transport member 10 to which the heat radiation fin group 
for describing an outline of the heat sink according to the 55 is thermally connected functions as the heat radiating por 
third embodiment of the present disclosure . FIG . 10 is a tion 42 of the heat transport member 10 . 
perspective view for describing an outline of the heat sink The dimension in the width direction of the heat transport 
according to a fourth embodiment of the present disclosure . member 10 in the heat receiving portion 41 can be appro 
FIG . 11 is a plan view for describing an outline of the heat priately selected according to the dimension in the width 
sink according to a fifth embodiment of the present disclo- 60 direction of the heat - generating element 100 , and the like . In 
sure . FIG . 12 is a plan view for describing an outline of the the heat transport member 10 , an aspect in which the 
heat sink according to a sixth embodiment of the present dimension in the width direction of the heat transport 
disclosure . FIG . 13 is a plan view for describing an outline member 10 in the heat receiving portion 41 is larger than the 
of the heat sink according to a seventh embodiment of the dimension in the width direction of the heat transport 
present disclosure . FIG . 14 is a plan view for describing an 65 member 10 at the part ( heat radiating portion 42 ) thermally 
outline of the heat sink according to an eighth embodiment connected to the heat radiation fin group 20 and the dimen 
of the present disclosure . FIG . 15 is a plan view for sion in the width direction of the heat transport member 10 

20 
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in the heat insulating portion 43 , is achieved . In other words , in the heat sink 1 ) different from the extending direction of 
the dimension in the width direction of the heat insulating the heat transport member 10. Therefore , it is possible to 
portion 43 is reduced from the dimension in the width more reliably prevent an increase in dimension of the heat 
direction of the heat receiving portion 41. Therefore , in the sink 1 in the extending direction of the heat transport 
heat sink 1 , an increase in space in the heat insulating portion 5 member 10 . 
43 is also prevented . Moreover , the heat receiving portion In the tube body 31 , an end portion ( hereinafter , also 41 , the heat insulating portion 43 , and the heat radiating referred to as “ base portion ” ) on the side of the cavity portion 42 of the heat transport member 10 extend along the portion 13 is opened , and an end portion ( hereinafter , also same plane . Therefore , it is possible to prevent an increase referred to as “ tip end portion ” ) opposite to the cavity in dimension in the height direction of the heat sink 1 , in 10 portion 13 is closed . In addition , as illustrated in FIGS . 1 and particular , dimension in the height direction of the heat 
receiving portion 41 and the heat insulating portion 43 . 3 , the cavity portion 13 of the container 19 and the internal 

In addition , the wick structure 14 extends from one end of space of the tube body 31 communicate with each other , and 
the container 19 to the other end . Although the wick struc the internal space of the tube body 31 is depressurized by the 
ture 14 is not particularly limited , for example , a sintered 15 deaeration processing in the same manner as the cavity 
body of metal powders , such as copper powder , a metal portion 13. Accordingly , the working fluid can flow between 
mesh formed of metal wires , a groove ( a plurality of fine the cavity portion 13 of the container 19 and the internal 
grooves ) , a nonwoven fabric , a metal fiber , and the like can space of the tube body 31 . 
be employed . In the heat transport member 10 , a sintered A through hole ( not illustrated ) for attaching the tube 
body of metal powder is used as the wick structure 14. A part 20 body 31 to the container 19 is formed in the side surface 
of the cavity portion 13 where the wick structure 14 is not portion of the container 19. The shape and dimension of the 
provided functions as a steam flow path 15 through which a through hole correspond to the shape and dimension of the 
gas - phase working fluid flows . The steam flow path 15 tube body 31 , the base portion of the tube body 31 is fitted 
extends from one end of the container 19 to the other end to the through hole of the container 19 , and accordingly , the 
corresponding to the wick structure 14 that extends from one 25 tube body 31 is connected to the container 19. Therefore , the 
end of the container 19 to the other end . The heat transport tube body 31 and the container 19 are made of different 
member 10 transports the heat of the heat - generating ele members . A method for fixing the tube body 31 attached to 
ment 100 received by the heat receiving portion 41 from the the container 19 is not particularly limited , and examples 
heat receiving portion 41 to the heat radiating portion 42 thereof include welding , soldering , and brazing . 
according to the heat transport characteristics by the opera- 30 Since the tube body 31 and the container 19 of the heat 
tion of the working fluid . transport member 10 are made of different members , the 

Furthermore , the tube body 31 in which the cavity portion arrangement , shape , dimensions and the like of the tube 
13 of the container 19 and the internal space communicate body 31 can be freely selected , and the degree of freedom in 
with each other is provided at the other end of the heat designing the heat sink 1 is improved . Further , in the heat 
transport member 10. Therefore , the working fluid that flows 35 sink 1 , since the tube body 31 can be attached to the 
through the cavity portion 13 is sealed in a space from the container 19 by fitting and inserting the tube body 31 into the 
cavity portion 13 to the inside of the tube body 31. Although through hole of the container 19 , the assembly is easy . 
the shape of the tube body 31 is not particularly limited , in As illustrated in FIG . 3 , the other wick structure 34 that 
the heat sink 1 , the shape in a longitudinal direction is linear , is different from the wick structure 14 accommodated in the 
and the shape in the direction orthogonal to the longitudinal 40 container 19 and generates a capillary force is provided on 
direction is circular . In addition , all the tube bodies 31 have the inner surface of the tube body 31. Although the other 
the same shape and dimension . wick structure 34 is not particularly limited , for example , a 

The tube body 31 extends in a direction substantially sintered body of metal powders , such as copper powder , a 
orthogonal to the heat transport direction of the heat trans metal mesh formed of metal wires , a groove , a nonwoven 
port member 10 along a plane direction of the heat transport 45 fabric , a metal fiber , and the like can be employed . In the 
member 10. In this manner , in the heat sink 1 , since the tube body 31 , a plurality of fine grooves formed on the inner 
extending direction of the tube body 31 is not parallel to the surface of the tube body 31 so as to cover the entire inner 
heat transport direction of the heat transport member 10 , the surface of the tube body 31 are used as the other wick 
heat transported from the heat transport member 10 is structure 34. The fine groove extends along the longitudinal 
transported in a direction different from the extending direc- 50 direction of the tube body 31 . 
tion of the heat transport member 10 by the tube body 31 . Further , the wick structure 14 provided in the heat trans 
Therefore , since an increase in dimension of the heat sink 1 port member 10 is connected to the other wick structure 34 
in the extending direction ( heat transport direction ) of the provided in the tube body 31 via a connection member 35 . 
heat transport member 10 can be prevented , space saving of Therefore , the working fluid that has changed in phase from 
the heat sink 1 can be achieved . 55 the gas phase to the liquid phase inside the tube body 31 

In addition , a plurality of tube bodies 31 are provided and circulates from the tip end portion of the tube body 31 
extend from the heat transport member 10 in a plurality of toward base portion in the other wick structure 34 by the 
directions . In the heat sink 1 , the tube body 31 extends in capillary force of the other wick structure 34 in the tube 
both the left and right directions , that is , in two directions , body 31 , and the liquid - phase working fluid that circulates 
with the heat transport member 10 as the center . Further , the 60 toward the base portion of the tube body 31 flows from the 
same number ( three ) of the tube bodies 31 are provided in other wick structure 34 to one end of the connection member 
both the left and right directions with the heat transport 35. The liquid - phase working fluid that has flowed from the 
member 10 as the center . Since the plurality of tube bodies other wick structure 34 to one end of the connection member 
31 extend from the heat transport member 10 in the plurality 35 can flows from one end to the other end in the connection 
of directions ( two directions in the heat sink 1 ) , the heat 65 member 35 , and can circulate from the other end of the 
transported from the heat transport member 10 is branched connection member 35 to the wick structure 14 of the heat 
and transported in the plurality of directions ( two directions transport member 10 . 
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From the above , the working fluid , which has changed in method for inserting the tube body 31 into the through hole 
phase into the liquid phase inside the tube body 31 , can by forming the through hole in the heat radiation fin 21 , a 
smoothly circulate from the tube body 31 to the heat method for bonding by soldering , or the like can be 
transport member 10 by the connection member 35 . employed . In addition , the thermal connection method of the 
Examples of the connection member 35 include a wick 5 heat radiation fins 22 to the heat transport member 10 is not 
member having a capillary force , and specifically include a particularly limited , and any known method can be used ; for 
metal mesh , a braided metal wire , a metal fiber and the like . example , a method can be employed in which a fixing piece 
From above , since the flow characteristics of the liquid portion extending in a direction perpendicular to the main 
phase working fluid between the tube body 31 and the heat surface of the heat radiation fin 22 is provided at the end 
transport member 10 are improved , the cooling performance 10 portion of the heat radiation fin 22 , the piece portion is 
of the heat sink 1 is improved . connected to the plane of the heat transport member 10 , and 

Examples of the material of the container 19 and the tube the heat radiation fins 22 erects on the heat transport member 
body 31 include copper , copper alloy , aluminum , aluminum 10 . 
alloy , nickel , nickel alloy , stainless steel , and titanium . The The heat sink 1 is forcibly air - cooled by a blower fan ( not 
working fluid sealed in the cavity portion 13 of the container 15 illustrated ) , for example . The cooling air derived from the 
19 and the internal space of the tube body 31 can be blower fan is supplied along the main surfaces of the heat 
appropriately selected according to the compatibility with radiation fins 21 and 22 to cool the heat radiation fins 21 and 
the material of the container 19 and the tube body 31 , and 22 . 
for example , water , fluorocarbons , hydro fluoroether ( HFE ) , The material of the heat radiation fins 21 and 22 is not 
cyclopentane , ethylene glycol , a mixture thereof , and the 20 particularly limited , and examples thereof include metals , 
like can be given . such as copper , copper alloys , aluminum , and aluminum 

The thickness of the container 19 can be appropriately alloys , carbon materials , such as graphite , and composite 
selected from mechanical strength , weight and the like , but members using carbon materials . 
for example , can be 0.5 to 3 mm , and the width of the heat Thereafter , a mechanism having a cooling function of the 
insulating portion 43 can be , for example , 4 to 20 mm . 25 heat sink 1 will be described . First , the heat - generating 
Further , the diameter of the tube body 31 can be appropri element 100 which is an object to be cooled is thermally 
ately selected from mechanical strength , weight and the like , connected to one end ( heat receiving portion 41 ) of the 
but for example , can be 5 to 10 mm . container 19 of the heat transport member 10. When one end 

As illustrated in FIG . 1 , the heat radiation fin group 20 is of the container 19 receives heat from the heat - generating 
formed by arranging the plurality of heat radiation fins 21 30 element 100 , the heat is transferred to the liquid - phase 
and 22 in parallel . The heat radiation fins 21 and 22 are thin working fluid in the cavity portion 13 at one end of the 
flat plate - shaped members . Among these , the heat radiation container 19 , and the liquid - phase working fluid is changed 
fins 21 are respectively arranged in parallel at predetermined in phase to the gas - phase working fluid at the cavity portion 
intervals in a direction substantially parallel to the longitu 13 at one end of the container 19. The gas - phase working 
dinal direction of the tube body 31. Therefore , the tube body 35 fluid flows through the steam flow path 15 from one end of 
31 extends along the arrangement direction of the heat the container 19 to the other end ( heat radiating portion 42 ) . 
radiation fins 21. Further , the heat radiation fins include the As the gas - phase working fluid flows from one end of the 
heat radiation fins 21 attached and fixed at the position of the container 19 to the other end , the heat transport member 10 
tube body 31 and thermally connected to the tube body 31 transports the heat from the one end to the other end . A part 
and the heat radiation fins 22 attached and fixed at the 40 of the gas - phase working fluid that flows to the other end of 
position of the heat transport member 10 and thermally the container 19 releases latent heat to change in phase into 
connected to the heat transport member 10. Out of the heat the liquid phase , and the released latent heat is transferred to 
radiation fin group 20 , the heat radiation fins 22 located at the heat radiation fin 22 attached and fixed at the position of 
the center portion of the heat radiation fin group 20 in the the heat transport member 10 and thermally connected to the 
arrangement direction are attached and fixed at the position 45 heat transport member 10. The heat transferred to the heat 
of the heat transport member 10 and are thermally connected radiation fins 21 thermally connected to the heat transport 
to the heat transport member 10. The heat radiation fins 22 member 10 is released to the external environment of the 
located at the center portion of the heat radiation fin group heat sink 1 via the heat radiation fins 22. The working fluid 
20 in the arrangement direction are attached so as to be that has changed in phase to the liquid phase at the other end 
erected on the heat transport member 10. Meanwhile , out of 50 of the container 19 circulates to the one end from the other 
the heat radiation fin group 20 , the heat radiation fins 21 end of the container 19 by the capillary force of the wick 
located at both side portions are attached and fixed at the structure 14 provided in the heat transport member 10 . 
position of the tube body 31 and are thermally connected to Further , since the cavity portion 13 of the container 19 and 
the tube body 31. All of the heat radiation fins 21 thermally the internal space of the tube body 31 connected to the side 
connected to the tube body 31 have the same shape and 55 wall portion of the container 19 communicate with each 
dimension . other , among the gas - phase working fluids that have 

The main surfaces of the heat radiation fins 21 and 22 are changed in phase from the liquid - phase working fluid , the 
surfaces that mainly exhibit the heat radiation function of the working fluid that has not changed in phase to the liquid 
radiation fins 21 and 22. The main surfaces of each of the phase at the other end of the container 19 flows into the 
heat radiation fins 21 and 22 are arranged so as to be in a 60 internal space of the tube body 31 from the cavity portion 13 . 
direction substantially orthogonal to the extending direction The gas - phase working fluid that has flowed into the internal 
of the tube body 31 , that is , the longitudinal direction . A space of the tube body 31 releases the latent heat inside the 
cooling air F is supplied from a direction substantially tube body 31 and changes in phase into the liquid - phase 
parallel to the heat transport direction of the heat transport working fluid . The latent heat released inside the tube body 
member 10. The thermal connection method of the heat 65 31 is transferred to the heat radiation fin 21 attached and 
radiation fins 21 to the tube body 31 is not particularly fixed to the position of the tube body 31 and thermally 
limited , and any known method can be used , for example , a connected to the tube body 31. The heat transferred to the 
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heat radiation fins 21 thermally connected to the tube body 50 has a tubular shape , and the heat receiving portion 41 
31 is released to the external environment of the heat sink 1 positioned at one end thereof has flattened to have a flat 
via the heat radiation fins 21. The working fluid that has shape . An aspect in which the dimension in the width 
changed in phase from the gas phase to the liquid phase direction of the heat transport member 50 in the heat 
inside the tube body 31 circulates from the center portion 5 receiving portion 41 is larger than the dimension in the width 
and the tip end portion of the tube body 31 to the base direction of the heat transport member 50 at a part ( heat 
portion of the tube body 31 by the capillary force of the other insulating portion 43 ) to which the tube body 31 is con 
wick structure 34 on the inner surface of the tube body 31 . nected , is achieved . In other words , the dimension in the 
The liquid - phase working fluid that has circulated to the width direction of the heat insulating portion 43 is reduced 
base portion of the tube body 31 circulates to the wick 10 from the dimension in the width direction of the heat 
structure 14 provided in the heat transport member 10 via the receiving portion 41 . 
connection member 35. The liquid - phase working fluid that Although the shape in the direction orthogonal to the heat 
has circulated to the wick structure 14 provided in the heat transport direction in the heat insulating portion 43 of the 
transport member 10 circulates to one end of the container heat transport member 50 is not particularly limited , in the 
19 by the capillary force of the wick structure 14 . 15 heat sink 2 , the shape is circular . 

In the heat sink 1 according to the embodiment of the The heat transport member 50 includes a tube - shaped 
present disclosure , the internal space of the heat transport container 59 having a hollow cavity portion and a working 
member 10 is different from the internal space of the heat fluid ( not illustrated ) that flows through the cavity portion . 
pipe group in which the plurality of heat pipes are arranged A wick structure ( not illustrated ) having a capillary force is 
in parallel , and the entire space is integrated in a commu- 20 accommodated in the cavity portion . As the wick structure 
nicating manner . In addition , in the heat sink 1 , the heat provided in the heat transport member 50 , for example , a 
transport member 1 transports the heat of the heat - generat sintered body of metal powders , such as copper powder , a 
ing element 100 from the heat receiving portion 41 to the metal mesh formed of metal wires , a groove , a nonwoven 
heat radiation fin group 20. From above , even when the heat fabric , a metal fiber , and the like can be employed . As the 
generation amount from the heat - generating element 100 25 working fluid sealed in the heat transport member 50 , for 
increases , it is possible to equalize the heat input in the heat example , water , fluorocarbons , hydro fluoroether ( HFE ) , 
receiving portion 41 and increase the volume of the heat cyclopentane , ethylene glycol , a mixture thereof , and the 
receiving portion 41 , and to prevent an increase in heat like can be given . 
resistance in the heat receiving portion 41 , and thus , it is In the heat sink 2 , no heat radiation fins are attached to the 
possible to exhibit excellent cooling performance with 30 heat transport member 50. Accordingly , the part other than 
respect to the cooling target . Further , since the entire internal the heat receiving portion 41 including the other end of the 
space of the heat transport member 10 is integrated in a heat transport member 50 functions as the heat insulating 
communicating manner , even when the heat generation portion 43. From the tube body 31 is connected to the 
unevenness occurs in the heat - generating element 100 , the heat transport member 50 at the heat insulating portion 43 of 
entire heat - generating element 100 can be uniformly cooled 35 the heat transport member 50. The same number ( three ) of 
with one heat transport member 10 . the tube bodies 31 are provided in both the left and right 

Further , in the heat sink 1 , since the heat transport directions with the heat transport member 50 as the center , 
member 10 transports the heat of the heat - generating ele and both the dimension and the shape of the heat radiation 
ment 100 from the heat receiving portion 41 to the heat fin 21 are the same . 
radiation fin group 20 , while considering the dimension of 40 In the heat sink 2 , the internal space of the heat transport 
the heat - generating element 100 and the space dimension in member 50 is also different from the internal space of the 
which the heat sink 1 is installed , it is possible to select the heat pipe group in which the plurality of heat pipes are 
dimensions of the heat receiving portion 41 and the heat arranged in parallel , and the entire space is integrated in a 
insulating portion 43 of the heat transport member 10 , and communicating manner . In addition , in the heat sink 2 , the 
thus , the degree of freedom in design is improved . 45 heat transport member 50 transports the heat of the heat 

Further , in the heat sink 1 , since the tube body 31 that generating element 100 from the heat receiving portion 41 to 
communicates with the internal space of the heat transport the connection portion with the tube body 31 thermally 
member 10 extends along the arrangement direction of the connected to the heat radiation fin group 20. From above , 
heat radiation fins 21 , the gas - phase working fluid flows even when the heat generation amount from the heat 
along the arrangement direction of the heat radiation fin 21 50 generating element 100 increases , it is possible to equalize 
inside the tube body 31. Therefore , the fin efficiency of the the heat input in the heat receiving portion 41 and increase 
heat radiation fin group 20 is improved , and the cooling the volume of the heat receiving portion 41 , and to prevent 
performance of the heat sink 1 is improved . an increase in heat resistance in the heat receiving portion 

Thereafter , the heat sink according to a second embodi 41 , and thus , it is possible to exhibit excellent cooling 
ment of the present disclosure will be described with refer- 55 performance with respect to the cooling target . 
ence to the drawings . In addition , since the main parts of the Thereafter , the heat sink according to a third embodiment 
heat sink according to the second embodiment are the same of the present disclosure will be described with reference to 
as those of the heat sink according to the first embodiment , the drawings . In addition , since the main parts of the heat 
the same components will be described using the same sink according to the third embodiment are the same as those 
reference numerals . 60 of the heat sinks according to the first and second embodi 

In the heat sink according to the first embodiment , a ments , the same components will be described using the 
planar type heat transport member is used as the heat same reference numerals . 
transport member , but as illustrated in FIGS . 4 to 6 , in a heat In the heat sink according to the second embodiment , the 
sink 2 according to the second embodiment , instead of the same number of tube bodies 31 are provided in both the left 
planar type heat transport member , one heat transport mem- 65 and right directions with the heat transport member 50 as the 
ber 50 in which the diameter of the tube body is larger than center , but as illustrated in FIGS . 7 to 9 , in the heat sink 3 
that of the tube body 31 is used . The heat transport member according to the third embodiment , different numbers of 
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tube bodies 31 are connected on the right side and the left heat sink 5 , the part other than the heat receiving portion 41 
side with the heat transport member 50 as the center . In the functions as the heat insulating portion 43 . 
heat sink 3 , three tube bodies 31 are arranged in parallel on In addition , in the heat transport member of the heat sink 
one side , and two tube bodies 31 are arranged in parallel on according to the first embodiment , an aspect in which the 
the other side . 5 dimension in the width direction of the heat transport 

Further , in the heat sink 3 , an aspect in which the surface member in the heat receiving portion is larger than the 
area of the main surface of the heat radiation fin 21 thermally dimension in the width direction of the heat transport 
connected to the tube body 31 on one side is larger than that member in the heat insulating portion is achieved , but as 
of the heat radiation fin 21 thermally connected to the tube illustrated in FIG . 11 , in the heat sink 5 according to the fifth 
body 31 on the other side , is achieved . In this manner , 10 embodiment , the dimension in the width direction of the heat 
according to the usage condition of the heat sink 3 and the transport member 10 in the heat receiving portion 41 is equal 

to the dimension in the width direction of the heat transport installation space , an aspect in which the number of the tube member 10 in the heat insulating portion 43 . bodies 31 and the dimensions of the heat radiation fins are In the heat sink 5 , the internal space of the heat transport different on the right side and the left side with the heat 15 member 10 is also different from the internal space of the transport member 50 as the center , can be achieved . heat pipe group in which the plurality of heat pipes are 
Thereafter , the heat sink according to a fourth embodi arranged in parallel , and the entire space is integrated in a 

ment of the present disclosure will be described with refer communicating manner . In addition , in the heat sink 5 , the 
ence to the drawings . In addition , since the main parts of the heat transport member 10 transports the heat of the heat 
heat sink according to the fourth embodiment are the same 20 generating element from the heat receiving portion 41 to the 
as those of the heat sinks according to the first to third connection portion with the tube body 31 thermally con 
embodiments , the same components will be described using nected to the heat radiation fin group 20. From above , even 
the same reference numerals . when the heat generation amount from the heat - generating 

In the heat sink according to the first embodiment , any element increases , it is possible to equalize the heat input in 
shape in the direction orthogonal to the longitudinal direc- 25 the heat receiving portion 41 and increase the volume of the 
tion of the tube body 31 is circular , but as illustrated in FIG . heat receiving portion 41 , and to prevent an increase in heat 
10 , in a heat sink 4 according to the fourth embodiment , resistance in the heat receiving portion 41 , and thus , it is 
among the plurality of tube bodies 31 , some tube bodies 31 possible to exhibit excellent cooling performance with 
have a shape ( flat shape in FIG . 10 ) other than the circular respect to the cooling target . In addition , according to the 
shape . By making the shape of the tube body 31 flat , a 30 usage condition of the heat sink 5 and the installation space , 
pressure loss of cooling air can be prevented , and the heat the tube bodies 31 and the heat radiation fins 21 can be 
transfer characteristics between the tube body 31 and the installed on one side of the left and right sides with the heat 
heat radiation fin 21 thermally connected to the tube body 31 transport member 10 as the cer 
can be improved . Thereafter , the heat sink according to a sixth embodiment 

In the heat sink 4 , one tube body 31 is disposed in parallel 35 of the present disclosure will be described with reference to 
on one side , and three tube bodies 31 are arranged in parallel the drawings . In addition , since the main parts of the heat 
on the other side . Among these , the tube body 31 on one side sink according to the sixth embodiment are the same as those 
has a flat shape . of the heat sinks according to the first to fifth embodiments , 

In addition , in the heat sink according to the first embodi the same components will be described using the same 
ment , the heat radiation fins are also thermally connected to 40 reference numerals . 
the heat transport member , but in the heat sink 4 , the heat As illustrated in FIG . 12 , in a heat sink 6 according to the 
radiation fins are not thermally connected to the heat trans sixth embodiment , corresponding to the fact that a forbidden 
port member 10. Accordingly , in the heat sink 4 , the part region 200 , such as an obstacle , is set in an installation 
other than the heat receiving portion 41 functions as the heat region of the heat sink 6 , in order to avoid the forbidden 
insulating portion 43 including the other end portion . 45 region 200 a relief portion 60 is formed in the planar type 

Thereafter , the heat sink according to a fifth embodiment heat transport member 10. For the heat transport member of 
of the present disclosure will be described with reference to the heat sink according to the first embodiment , the relief 
the drawings . In addition , since the main parts of the heat portion 60 can be formed by reducing the thickness of a 
sink according to the fifth embodiment are the same as those predetermined part that corresponds to the obstacle 200 or 
of the heat sinks according to the first to fourth embodi- 50 by increasing the thickness of a part other than the prede 
ments , the same components will be described using the termined portion . 
same reference numerals . In the heat sink 6 , the relief portion 60 is formed in the 

In the heat sink according to the first embodiment , the heat insulating portion 43. Therefore , the thickness of the 
tube bodies are provided on both the left and right sides with heat insulating portion 43 thinner than the thickness of the 
the heat transport member as the center , but as illustrated in 55 heat receiving portion 41. The shape of the relief portion 60 
FIG . 11 , in a heat sink 5 according to the fifth embodiment , can be appropriately selected according to the position and 
the tube bodies 31 are provided only on one side of the heat shape of the obstacle 200 and the like , and the heat sink 6 
transport member 10. In addition , according to the tube body has a stepped shape . 
31 being provided only on one side of the heat transport In this manner , even when the forbidden region 200 , such 
member 10 , the heat radiation fin group 20 including the 60 as an obstacle , is set in the installation region of the heat sink 
plurality of heat radiation fins 21 is disposed only on one 6 , by appropriately designing the shape of the heat transport 
side of the heat transport member 10 . member 10 , the heat sink 6 can be installed in a desired 

In addition , in the heat sink according to the first embodi place . 
ment , the heat radiation fins are also thermally connected to Thereafter , the heat sink according to a seventh embodi 
the heat transport member , but as illustrate in FIG . 11 , in the 65 ment of the present disclosure will be described with refer 
heat sink 5 , the heat radiation fins are not thermally con ence to the drawings . In addition , since the main parts of the 
nected to the heat transport member 10. Accordingly , in the heat sink according to the seventh embodiment are the same 
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as those of the heat sinks according to the first to sixth tube body 31 is substantially parallel to the heat transport 
embodiments , the same components will be described using direction of the heat transport member 10 . 
the same reference numerals . In the heat sink 9 , in a case where the cooling air F is 
As illustrated in FIG . 13 , in a heat sink 7 according to the supplied in a plane direction of the planar type heat transport 

seventh embodiment , a part to which the tube body 31 is 5 member of the heat sink 9 and a direction substantially 
connected is formed thick in the heat insulating portion 43 orthogonal to the heat transport direction of the planar type 
of the planar type heat transport member 10. In the heat sink heat transport member , excellent cooling characteristics are 
7 , a stepped portion 61 is formed in the heat insulating imparted to the heat sink 9. In this manner , in the heat sink 
portion 43 . of the present disclosure , the position of the tube body 31 

In the heat insulating portion 43 , the part to which the tube 10 and the heat radiation fin group 20 thermally connected to 
body 31 is connected is formed thick , and thus , the position the tube body 31 can be appropriately set according to the 
of the tube body 31 can be set higher than the heat receiving position of the supply flow path of the cooling air F and the 
portion 41. Since the position of the tube body 31 is set position of the region where the heat sink can be installed . 
higher than the heat receiving portion 41 , the tube body 31 In addition , in the heat transport member of the heat sink 
can be easily attached to the center portion of the main 15 according to the first embodiment , an aspect in which the 
surface of the heat radiation fin 21 even when there is a dimension in the width direction of the heat transport 
restriction region below the heat radiation fin group 20 . member in the heat receiving portion is larger than the 
Therefore , by appropriately designing the shape of the heat dimension in the width direction of the heat transport 
transport member 10 according to a region where the heat member in the heat insulating portion is achieved , but as 
radiation fin group 20 can be installed , the excellent heat 20 illustrated in FIG . 15 , in the heat sink 9 according to the 
radiating efficiency of the heat radiation fin group 20 is ninth embodiment , the dimension in the width direction of 
maintained , and excellent cooling characteristics are the heat transport member 10 in the heat insulating portion 
imparted to the heat sink 7 . 43 is larger than the dimension in the width direction of the 

Thereafter , the heat sink according to an eighth embodi heat transport member 10 in the heat receiving portion 41 . 
ment of the present disclosure will be described with refer- 25 In other words , the width of the connection part of the tube 
ence to the drawings . In addition , since the main parts of the body 31 to the heat transport member 10 is wider than the 
heat sink according to the eighth embodiment are the same width of the heat receiving portion 41 of the heat transport 
as those of the heat sinks according to the first to seventh member 10 . 
embodiments , the same components will be described using In this manner , in the heat sink of the present disclosure , 
the same reference numerals . 30 the dimension of the part of the heat transport member 10 to 

In the heat sink according to the first embodiment , the which the tube body 31 is connected can be selected without 
tube body extends in the direction substantially orthogonal changing the width of the heat receiving portion 41 accord 
to the heat transport direction of the planar type heat ing to the dimensions of the heat radiation fins 21 , the 
transport member along the plane direction of the planar diameter and the number of the tube bodies 31 , and the like . 
type heat transport member , but as illustrated in FIG . 14 , in 35 Thereafter , the other embodiments of the heat sink of the 
a heat sink 8 according to the eighth embodiment , the tube present disclosure will be described below . In the heat sink 
body 31 extends in a direction substantially orthogonal to of each of the above - described embodiments , the shape of 
the plane direction of the planar type heat transport member the tube body in the longitudinal direction is linear , but 
10 and in a direction substantially orthogonal to the heat instead , the shape may be a shape having a bent portion , 
transport direction of the planar type heat transport member 40 such as an L shape . In addition , in the heat sinks according 
10 . to the first to eighth embodiments , the dimension in the 

In the heat sink 8 , in a case where the cooling air F is width direction of the heat transport member in the heat 
supplied mainly above the heat sink 8 , excellent cooling receiving portion is equal to or larger than the dimension in 
characteristics are imparted to the heat sink 8. In this the width direction of the heat transport member in the heat 
manner , in the heat sink of the present disclosure , the 45 insulating portion , but instead , the dimension in the width 
position of the tube body 31 and the heat radiation fin group direction of the heat transport member in the heat receiving 
20 thermally connected to the tube body 31 can be appro portion may be less than the dimension in the width direction 
priately set according to the position of the supply flow path of the heat transport member in the heat insulating portion . 
of the cooling air F and the position of the region where the Even when the heat generation amount from the heat 
heat sink can be installed . 50 generating element increases , the heat sink of the present 

Thereafter , the heat sink according to a ninth embodiment disclosure can equalize the heat input in the heat receiving 
of the present disclosure will be described with reference to portion and increase the volume of the heat receiving 
the drawings . In addition , since the main parts of the heat portion , and to prevent an increase in heat resistance in the 
sink according to the ninth embodiment are the same as heat receiving portion , and thus , it is possible to exhibit 
those of the heat sinks according to the first to eighth 55 excellent cooling performance with respect to the cooling 
embodiments , the same components will be described using target . From above , the heat sink of the present disclosure is 
the same reference numerals . highly useful in the field of cooling , for example , an elec 

In the heat sink according to the first embodiment , the tronic component having a high heat generation amount , for 
tube body extends in the direction substantially orthogonal example , an electronic component such as a central process 
to the heat transport direction of the planar type heat 60 ing unit installed in a small space . 
transport member along the plane direction of the planar 
type heat transport member , but as illustrated in FIG . 15 , in What is claimed is : 
a heat sink 9 according to the ninth embodiment , the tube 1. A heat sink comprising : 
body 31 extends along a plane direction of the planar type a heat transport member having a heat receiving portion 
heat transport member 10 and along the heat transport 65 thermally connected to a heating element ; 
direction of the planar type heat transport member 10 . a tube body connected to a heat insulating portion or a 
Therefore , in the heat sink 9 , the extending direction of the heat radiating portion of the heat transport member , and 

:) 
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a heat radiation fin group which is thermally connected to 3. The heat sink according to claim 1 , wherein an extend 
the tube body and in which a plurality of heat radiation ing direction of the tube body is not parallel to a heat 
fins are arranged , wherein transport direction of the heat transport member . 

the heat transport member has an integral internal space 4. The heat sink according to claim 1 , wherein a plurality 
that communicates from the heat receiving portion to a 5 of the tube bodies are provided and extend from the heat 
connection portion with the tube body and is sealed transport member in a plurality of directions . 
with a working fluid , and the internal space of the heat 5. The heat sink according to claim 1 , wherein an extend 
transport member communicates with an internal space ing direction of the tube body is parallel to a heat transport 
of the tube body , direction of the heat transport member . 

a wick structure provided on the heat transport member is 6. The heat sink according to claim 1 , wherein 
connected to a wick structure provided in the tube body a dimension in a direction orthogonal to a heat transport 
via a connection member that is a wick member having direction of the heat transport member in the heat 
a capillary force , and receiving portion is larger than a dimension in the 

the wick structure provided on the heat transport member , direction orthogonal to a heat transport direction of the 
the wick structure provided in the tube body , and the heat transport member at a part to which the tube body 

is connected . wick member are different in type from each other , and 
the wick structure provided in the tube body is a 7. The heat sink according to claim 1 , wherein at least one 
plurality of fine grooves formed in an inner surface of surface of the heat transport member has a planar shape . 
the tube body . 8. The heat sink according to claim 1 , wherein the heat 

2. The heat sink according to claim 1 , wherein the tube 20 receiving portion of the heat transport member has a flat 
body extends along an arrangement direction of the heat shape . 
radiation fins . 
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